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Breath Grazing Muzzle (EBGM), or Tough 1 Nylon Grazing Muzzle (TNGM). Eight adult 23
stock-type horses age 5 ±1 years, were offered 2.27 kg of pelleted concentrate to consume in a 24 10-minute period once daily. The study was comprised of three periods (5 days each) with a two-25 day resting period between each. Horses were weighed daily and no significant change in 26 bodyweight was observed. Data for daily intake were analyzed using the PROC MIXED 27 procedure of SAS with significance established at P < 0.05. Both the EBGM and the TNGM 28 reduced rate of intake (P < 0.05) during a 10-minute feeding interval as compared with NM. The 29 findings of this study revealed that grazing muzzles may be a viable option to reduce the rate of M A N U S C R I P T
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intake of pelleted feed, which may benefit horses susceptible to choke as a result of rapid feed 31 ingestion.
INTRODUCTION

37
Equine esophageal obstruction, or "choke", is a dangerous condition and the most 38 common source of esophageal complications (Duncanson, 2006) . Choke occurs when a bolus of 39 foodstuff becomes lodged in the esophagus and must be removed either through the action of 40 salivary lubrication, which is often inadequate, or human intervention (Hillyer, 1995) . Choke is 41 generally a result of improper or inadequate mastication, consuming pelleted feed too quickly 42 (bolting), or insufficient salivary production (Kobluk et al., 1995) . Signs of esophageal 43 obstruction include dysphagia, excessive drooling, nasal drainage, coughing, halitosis, spasms of 44 the neck muscles and repeated swallowing (Hillyer, 1995) . In addition, there may also be a 45 visible mass in the throat area. Esophageal obstruction blocks the esophagus and prevents the 46 passage of feed and liquid and, if present for long periods of time, can cause permanent damage to the esophagus. Damage due to choking includes esophageal ulcers, impaction colic, aspiration 48 pneumonia, and potentially death (Kobluk et al., 1995) . Treatment for choke is problematic as it 49 involves insertion of a tube down the afflicted horse's throat and flushing out the bolus. This 50 procedure can cause additional trauma to the esophagus and, in severe cases, surgical removal of 51 the bolus may be necessary (Hillyer, 1995) .
52
Since a majority of choke incidents are caused by rapid intake of feedstuff, decreasing the 53 rate of intake and encouraging proper mastication is critical to prevent choke (Frape, 2008) .
54
Many horse owners utilize grazing muzzles to slow the intake of forages 55 Longland et al., 2011). We hypothesized that grazing muzzles could also be used to decrease the 56 rate of pelleted feed intake and possibly reduce the risk of equine esophageal obstruction. The 57 objective of this research was to compare the rate of pelleted feed intake for horses wearing two 
70
Prior to the start of this study, horses were acclimated to both muzzles for one week by completion of the 10-minute feeding interval, feeding pans were removed from the stall.
94
Spillage and orts were measured in order to calculate total consumption. The horses were then 95 allowed to finish any uneaten portion (as required for IACUC compliance) prior to being turned 96 out to pasture for the day. Air temperature was taken every morning at 0600 hours.
97
Data were analyzed using SAS version 9.4 (Cary, North Carolina 107
RESULTS
108
Both the EBGM and the TNGM grazing muzzles caused a decrease (P < 0.001) in rate of 
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Although the reason for the difference in spillage is unclear, it may be related to the design 124 differences between the muzzles. Notably, the EBM features a larger central opening.
125
DISCUSSION
126
Ingesting feed too quickly, bolting, or improper mastication are common causes of choke.
127
Grazing muzzles are commonly used to reduce forage intake rates (Glunk et 
135
Some work has been done identifying the impact of different feeding systems on rate of 136 intake for both hay and grain. Wasting forage due to improper storage combined with losses 137 during feeding (spillage) has led to over 40% of forage being lost (Belyea et al., 1985) . In a 138 previous study, feeders with molded cups at the bottom of a bucket were utilized to slow horse 139 consumption of grain (Carter et al., 2012) . The same study also found these feeders reduced 140 grain spillage and waste.
141
Although horses may be naturally designed to consume small meals throughout the day, 
HIGHLIGHTS
We examined the change in rate of intake between two different grazing muzzles.
Grazing muzzles have been demonstrated to reduce the rate of intake for horses consuming forage in pasture.
Grazing muzzles can be used to slow the rate of intake of pelleted feed.
